Cognitive social capital is crucial for mental wellbeing and physical disability in order to avoid late-life depression. The objective of this study was to investigate the mediating effect of cognitive social capital (interpersonal trust and reciprocity) on the relationship between physical disability and depression in elderly people of rural Pakistan. For this purpose, 146 respondents aged 60 years or above and residents of rural areas of district Muzaffargarh (Punjab, Pakistan) were approached for data collection. The questionnaire includes socio-demographic variables (gender, age, education, marital status, family system, living status, household income, and number of chronic diseases); the geriatric depressive symptoms scale (GDS-15) was used to measure depression, physical disability was evaluated through ADL and IADL scales, and cognitive social capital, which includes interpersonal trust and reciprocity, was measured using single-item questions. It was found that interpersonal trust, reciprocity, depression, and physical disability were significantly correlated with each other and physical disability was directly associated with depression. In mediation analysis, reciprocity mediated the relationship between physical disability and depression. Our findings highlight the need to enhance cognitive social capital interventions and develop policies to promote mental and physical health of rural elderly.
Introduction
Depression is known as the global mental health problem in elderly people [1] . Meta-analytic research found that 3.29% of elderly population of the world are temporary and 16.52% are permanent victims of depression [2] . Variations in depressive symptoms among elderly people in different societies highlight the need of further research to investigate the effect of social atmosphere with respect to late-life depression [3] . The projections based on prior researches show that depression will be the second foremost burden of disease at global level by the year 2020 [4] . In fact, the majority of elderly people with low socioeconomic status and poor living standard are victims of depression [5, 6] . In 2017, the population aged 60 or above in Pakistan was 11.3 million and it is expected to increase up to 43.3 million (almost 15.8% of total population) by 2050 [7] . The prevalence of depression in rural and urban settings ranged 18-66% in Pakistan [8, 9] . Recently, attention has been shifted and there is more emphasis on the effect of social environment on the psychological disorders in elderly people [10] . the theoretical framework for advancing our research discoveries and might have better implications for maintaining mental health by protecting elderly people from the stressful events of life.
Thus, the present study hypothesized that physical disability (ADL and IADL) is associated with higher depression (H1). This study also hypothesized that cognitive social capital (interpersonal trust, reciprocity) could mediate the relationship between physical disability and depression (H2) among the rural elderly of Pakistan. Figure 1 shows the hypothetical model. stressor and its presence makes elderly people vulnerable to depression [13, 35] . These theoretical models served as the theoretical framework for advancing our research discoveries and might have better implications for maintaining mental health by protecting elderly people from the stressful events of life.
Thus, the present study hypothesized that physical disability (ADL and IADL) is associated with higher depression (H1). This study also hypothesized that cognitive social capital (interpersonal trust, reciprocity) could mediate the relationship between physical disability and depression (H2) among the rural elderly of Pakistan. Figure 1 shows the hypothetical model. 
Materials and Methods

Study Participants
The respondents for the current study were selected from rural areas of two tehsils (subadministrative zones under district authority) Alipur and Jatoi of the Muzaffargarh district in the Punjab province of Pakistan through purposive sampling by identifying the people aged 60 years or above (this age is considered to be elderly by the United Nations). A total of 146 participants were approached with the help of Union council Chairman's (a key person in the rural community). A questionnaire-based interview, translating the questions into the native language, was performed to collect the data from the respondents. The elderly people with extreme physical health problems like terminal illness and severe hearing impairment were not approached for this study. All the participants were informed about the basic goal of this study and they were free to participate or to leave the investigation.
Measurement Variables
Depression
The basic outcome variable depression was measured by using the 15-item geriatric depression scale-short form (GDS-15). GDS is more suitable to measure late-life depression and can be used for both self-administered and interview-based studies [36] . Furthermore, this scale has been used in previous studies on elderly people in Pakistan [37] . It consists of 15 questions with "Yes" and "No" options and depression scores ranged from 0-15. All the responses that showed depression were given a score of 1; otherwise, the score was 0. The higher obtained scores indicate higher depression. This scale was found to be reliable as the Cronbach alpha (α) for this sample was 0.74. 
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Physical Disability
Physical disability was measured via ADL scale [38] and IADL scale [39] . The ADL scale measures 6 types of basic activities including bathing, dressing, toileting, transferring, and continence, while the IADL scale measures 8 types of more difficult activities, which include using a telephone, shopping, mode of transportation, handling finances, laundry, taking medicine, housekeeping, and food preparation. The data were collected on a four-point Likert scale, and scores ranged from 1 to 4. The maximum score was 56, and higher scores indicate higher physical disability. [11] . The internal consistency Cronbach alpha (α) for the present sample was 0.96.
Cognitive Social Capital
A single-item questionnaire was adopted to measure the cognitive dimensions of social capital, which includes interpersonal trust and reciprocity. Question 1. Do you think that most of the people around you are trustworthy?" was used for interpersonal trust, using a 3-point scale: (1) 'maximum people are trustworthy', (2) 'try to be careful', and (3) 'I don't know'. Question 2. Are you ready to help your neighbor who is in need of your urgent help?" was used to measure reciprocity and was obtained on a 5-point Likert scale ranging from (1) 'strongly yes' to (5) 'strongly no'. Lower obtained scores from a total of five scores presented higher levels of reciprocity. [10] .
Analytical Techniques
Statistical package for social sciences (SPSS 21) was used for data analysis. First, descriptive statistics were calculated to find out the distribution of socio-demographic characteristics, which also includes current living status, number of chronic diseases, and prevalence of depression. The mean and standard deviation was calculated for cognitive social capital, physical disability (ADL and IADL), and depression. An independent t-test was performed to analyze continuous variables for post hoc multiple comparisons. Pearson correlation coefficient analysis was conducted to find out the correlation among physical disability, cognitive social capital, and depression.
The input or influence of physical disability and cognitive social capital on depression was determined by conducting multiple linear analysis. The mediating effect analysis was conducted via PROCESS model-4 [40] , which can be operated through SPSS and other available statistical software packages. In this analysis, the mediation effect of two dimensions of cognitive social capital (interpersonal trust and reciprocity) on depression as an outcome variable was discovered through bootstrapping technique. Table 1 shows the socio-demographic characteristics and depression of the respondents. The majority of the respondents (72.6%) were male, whereas female respondents were 37.4%. Moreover, 65.6% of the respondents were below the age of 80 years. As far as the level of education of the respondents is concerned, almost half of the respondents were illiterate, whereas almost 17% to 18% of the respondents had primary, middle, and secondary level of education. Furthermore, 51.3% of the respondents were married. However, 63.0% of the elderly belonged to joint family system and 37% of them were living in nuclear families. Moreover, 53.4% of the research respondents were living with others (son, relatives etc.) while 46.5% were living with their spouse. Furthermore, 43.1% of research participants fell on a low level of income (≤15,000 pkr/month) and the majority (82.8%) of them were suffering from one or two chronic diseases. Gender and age of the respondents did not have any significant influence on depression. Post hoc multiple comparisons demonstrated that depression was higher in those respondents who were illiterate and had primary-level education. The respondents with single, divorced, or widowed status scored high on geriatric depressive symptoms scale. The participants that belonged to a nuclear family and, interestingly, respondents living with a spouse scored high on geriatric depressive symptoms scale as compared to those who belonged to a joint family system and living with others. Furthermore, the prevalence of depression was higher in respondents with average monthly income of 30,000pkr or less. Lastly, it was found that elderly participants with two or three chronic diseases showed higher depression (Table 1) . Table 2 presents the Pearson correlation coefficient analysis between two dimensions of the cognitive social capital (interpersonal trust, reciprocity), physical disability, and depression. Physical disability was directly correlated with depression (r = 0.249, p < 0.01). An inverse correlation was found among interpersonal trust, reciprocity, and depression (r = −0.196, p < 0.05 and r = −0.251, p < 0.01, respectively). Moreover, from two dimensions of cognitive social capital, reciprocity showed an inverse correlation with physical disability (r = −0.218, p < 0.01) indicating that a low level of reciprocity was associated with greater physical disability while interpersonal trust was not found to be significantly correlated with physical disability (r = −0.012, p > 0.05). Standard deviation = SD, correlation is significant at 0.05 level = *, correlation is significant at 0.01 level = **.
Results
Multiple linear regression analysis included those socio-demographic variables with a significant influence on depression. Hence, level of education, marital status, family system, living status, average monthly income, and number of chronic diseases were included in the regression analysis. All these confounding variables were controlled in this analysis. Preliminary analyses were performed to ensure there was no violation of the assumption of linearity, normality, and multicollinearity. A significant regression model was found (F = 5.738, p < 0.01) with R 2 of 0.380. The results demonstrated that physical disability was directly associated with depression (β = 0.225, p < 0.01) as predicted in hypothesis (H1). Therefore, an increase of one value in standard deviation for physical disability was associated with 0.225 times increase in standard deviation for depression. Likewise, interpersonal trust (β = −0.165, p < 0.05) and reciprocity (β = −0.264, p < 0.01) were inversely associated with depression. Hence, an increase of one value in standard deviation for interpersonal trust and reciprocity was associated with −0.165 and −0.264 times decrease in standard deviation for depression, respectively; whereas reciprocity (β = −0.264) showed more negative association as compared to interpersonal trust (β = −0.165). Furthermore, unstandardized coefficients showed that one-unit change in physical disability, interpersonal trust, and reciprocity was associated with the amount of 0.08, −0.924, and −1.087 change for depression, respectively (Table 3) . Table 4 presents the mediation effect of cognitive social capital between physical disability and depression. The direct and indirect effect of cognitive social capital and physical disability was analyzed based on model 4 in PROCESS macro (v3.3) created by Preacher and Hayes, which can be accessed from (http:// www.processmacro.org/ download.html). Average monthly income and living status were set as control variables. The current analysis was conducted by means of bootstrapping technique with 5000 resamples. The results (R 2 = 0.155, 0.224, F = 6.510, 6.715, p < 0.05) revealed the significance of the whole model. It was found that physical disability was significantly associated with depression (B = 0.097, p < 0.01) without entering cognitive social capital into the equation, which was then mediated (B = 0.078, p < 0.01) by interpersonal trust (B = −0.884, p < 0.05) and reciprocity (B = −0.883, p < 0.01); whereas indirect effect (partial mediation) of reciprocity was 0.017 (−0.020*−0.883). The total effect was 0.095 (0.078 + 0.017); on the other hand, interpersonal trust was not considered to mediate the effect because of its low coefficient value (0.0009). However, overall results were considered to be consistent, as predicted in the second hypothesis H2 that two dimensions of cognitive social capital could mediate the relationship between physical disability and depression in rural elderly people (Figure 2 ). Table 4 presents the mediation effect of cognitive social capital between physical disability and depression. The direct and indirect effect of cognitive social capital and physical disability was analyzed based on model 4 in PROCESS macro (v3.3) created by Preacher and Hayes, which can be accessed from (http://www.processmacro.org/download.html). Average monthly income and living status were set as control variables. The current analysis was conducted by means of bootstrapping technique with 5000 resamples. The results (R 2 = 0.155, 0.224, F = 6.510, 6.715, p ˂ 0.05) revealed the significance of the whole model. It was found that physical disability was significantly associated with depression (B = 0.097, p ˂ 0.01) without entering cognitive social capital into the equation, which was then mediated (B = 0.078, p ˂ 0.01) by interpersonal trust (B = −0.884, p ˂ 0.05) and reciprocity (B = −0.883, p ˂ 0.01); whereas indirect effect (partial mediation) of reciprocity was 0.017 (−0.020*−0.883). The total effect was 0.095 (0.078 + 0.017); on the other hand, interpersonal trust was not considered to mediate the effect because of its low coefficient value (0.0009). However, overall results were considered to be consistent, as predicted in the second hypothesis H2 that two dimensions of cognitive social capital could mediate the relationship between physical disability and depression in rural elderly people (Figure 2 ). 
Discussion
In the current study, we investigated the effect of cognitive social capital, which includes interpersonal trust and reciprocity, on the relationship between physical disability and geriatric depression in the elderly population of rural Pakistan. The respondents in this study that had lower levels of education (65% had primary level education or less); were single, divorced, and widowed (49.2% had single, divorced, or widowed status); belong to nuclear family (36.9%); lived with spouse (46.5%); lower level of average income (82.8%) (had average monthly income of <30,000 PKR); and with more than one chronic diseases (57.5% had two or three chronic diseases) scored higher levels of depression. These elements all show the individuals socioeconomic status and quality of living. It is suggested by buffering hypothesis that social capital is advantageous for the people with lower socioeconomic status with regard to health [20] . This hypothesis demonstrates that access to social capital is helpful to improve the health of people with lower socioeconomic status by minimizing perceived effects of lower socioeconomic status on health [41] .
This study revealed that physical disability was directly associated with depression by confirming previous studies showing the same results as the relationship between limitations in activities of daily living and mental health problems [11] . A study found that lower functioning in activities of daily living predicted higher level of depression among the elderly population [17] . Therefore, poor ADL functioning was the cause of depression found among elderly people [42] . It was determined that physical limitation has a negative effect on mental health [13, 15, 16, 43] and causes psychosocial problems in late years of life [44] .
Interpersonal trust and reciprocity were inversely linked with depression. Higher interpersonal trust and reciprocity predicted lower levels of depression. Cross-sectional research was conducted on Chinese elderly (aged 60 years or older) using the geriatric depression scale (long form with 30 items) and it was found that both interpersonal trust and reciprocity were inversely correlated with depression [45] . Similarly, a review of previous studies demonstrated that individual cognitive social capital acts as a resistance against common mental disorders [46] . In 2012, a cross-sectional study with a sample size of 6838 respondents aged 60-80 years found that interpersonal trust and reciprocity were closely associated with symptoms of depression [47] . Furthermore, Korean-based research with 5969 elderly people revealed an indirect relationship between interpersonal trust and reciprocity [10] .
Mediating effect analysis included control variables, such as average monthly income and living status of the respondents, which could probably confound the relationship among cognitive social capital, physical disability, and depression. The results show that reciprocity mediated the relationship between physical disability and depression. That is, when the relationship between physical disability and depression was mediated by reciprocity, less physical disability was associated with less depression. Thus, this association is imperative to realize the impact of reciprocity in mitigating the negative effects of physical disability on depression, helps to determine the relative efficacy of cognitive social capital as a mediator on the relationship between physical disability and depression, and has important implications for policy interventions, caregivers, and researchers. Previous studies focused on the direct effect of cognitive social capital and mental health [48] and one study investigated the mediating effect of cognitive social capital on the relationship between socio-economic condition and depressive symptoms in older adults [10] . To the best of our knowledge, this is the first research of its kind, in which we discovered the mediating effect of cognitive social capital on the relationship between physical disability and depression in rural elderly. It demonstrates that individuals with physical disability have greater chances of developing depression in the absence of cognitive social capital and highlights the importance of helping neighborhoods in preventing late-life mental and physical health problems.
Conclusions
The present study was conducted to investigate the mediating effect of cognitive social capital on the relationship between physical disability and depression in elderly people living in rural Pakistan.
The data were collected through purposive sampling technique with an in-depth interview schedule. The findings of the current study facilitate evidence that cognitive social capital has a passive effect on physical disability and depression among older adults. We found that reciprocity mediates the relationship between physical disability and depression. Furthermore, this study revealed that low levels of interpersonal trust and reciprocity leads to a greater level of depression in elderly people. This suggests that mistrust, lack of help in society, and lower standard of life has inverse effects on physical disability and mental disorders among older people. The findings could be helpful in developing policies and programs for public awareness, to promote and maintain social capital activities to safeguard our elderly people from physical disabilities and late-life mental disorders.
In terms of limitations, the focus of this study on rural community residents may affect the overall situation. Further cross-sectional studies based on large samples and longitudinal studies can be conducted to assess or confirm the associations. However, experimental studies may also be conducted in order to find causality. 
